[Advances in the physiopathology of epileptogenesis: molecular aspects].
We review the molecular basis of epileptogenesis and the new perspectives in the treatment of epilepsy. Epileptogenesis are the molecular and cellular events producing the disordered firing of a subpopulation of neurons resulting in periodic seizures. Epilepsies may be due to genetic and acquired factors. Some idiopathic epilepsies are due to mutant genes coding voltage gated sodium and potassium channels, GABAA receptor chloride channels and nicotinic acetylcholine receptor sodium channels. Genetic defects also produce epilepsy secondary to either neuronal developmental or metabolic abnormalities, and may contribute to acquired epilepsy. Events observed in both animal and human acquired epilepsies are an increase in glutamate levels and NMDA receptor sensitivity, selective lost of pyramidal neurons, mossy fibre sprouting and neosinaptogenesis. There is also a reduction in inhibitory control due to lost of GABAergic interneurons, and a decrease in GABA levels and GABAA receptor sensitivity. Hyperexcitability may be also due to reduction in glial ATPasa activity, increase in astrocytes gap junctions, and decrease in extracellular calcium. Chandelier GABAergic interneuron microlesions and an hyperexcitable thalamus are key in spread of partial seizures. Absences may be caused by cortex hyperexcitability and genetic abnormalities in thalamic voltage gated T calcium channels. Brain stem is key in convulsive seizures. The role of voltage gated potassium, sodium and calcium channels, and GABAergic and glutamatergic neurotransmission in epileptogenesis and treatment of epilepsies are revised. The role of other neurotransmitters and neuromodulators, second messengers, and immediate early genes and neurotrophins are also commented. Understanding the molecular basis of epileptogenesis should lead to the rational design of drugs both to prevent the development of epilepsy, and minimize hyperexcitability which may be the result of a genetic or acquired disorder.